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LATE QUATERNARY CHANGES IN THE
VEGETATION ON ROTTNEST ISLAND.

By D. M. CHURCHILL, Botany Department, University of
Western Australia.

The present vegetation on Rottnest Island has been described
by Storr, Green and Churchill (1959) as a coastal complex made
up of fairly open microphyllous shrubs in the coastal dunes; 10-20
foot high Acucia rostell.fera scrubs in the sheltcred valleys and
slopes; closed mixed shrubs of the limestone ridges; and salt marsh
communities around the lakes and swamps. During white scttle-
ment, prior to administration by the Rottnest Island Board of Con-
trol, widespread destruction of the vegetation took place through
clearing for agriculture, choppng down trces for building and fire-
wood, and unchecked burning which followed firing of the scrubs
for Quokka shooting. The Acacia rostellifera scrubs were reducad
to isolated thickets, and where the serub onc2 stood there now occurs
a low dense formation consisting of sclerophyllous monocotyle-
donous plants, of which Acanthocarpus preissi and Stipa variabilis
are the most prominent. The present balance between the Acantho-
carpus-Stipa formation and Acacia scrub is eontrolled by fire fre-
quency and intensity of Quokka grazing.

From the foregoing account it is evident that considcrable
changes to the vegetation have taken place on Rottnest Island
over the last one hundred and fifty ycars. These changes may be
attributed both directly and indircetly to the influence of white
settlement. It is the purposc of this paper to give an account of the
prchistoric changes in the vegctation that have occurred since
the isolation of Rottnest as an island between 4,000 and 5,000
years B.C.

FOSSIL EVIDENCE

During the rcorganisation of the fossil plant collections at the
Western Australian Musecum, the attention of the author was
drawn to a specimen which consisted of the fibrous pith of the
apical meristem of a Blackboy (Xanthorrhioca sp.). This speeimen
(Fig. 1) (Muscum No. G9066) came from scdiments encountered
19 feet below the surface, when a well was sunk at Rottnest
Island, and was given to the Museum by Mr. A. Armit. No Black-
boys have been found on the island since white settlement, and as
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this speeimen showed no sign of replaeement by inorganie earbon-
ate, the Botany Department of the University undertook to have
the material radioearbon dated. The New Zealand D.S.I.R. Division
of Nuelear Seienees, which made the analysis, gave the age of the
Blackboy as 7,090 -+ 115 years before 1960 (B.P.).

Examination of the present eeology of Blaekboys on the eoastal
mainland opposite Rottnest Island showed that they are confined
to sheltered habitats on stable soils in the Tuart and Jarrah Wood-
land, and further north they are found on sheltered slopes in
heaths, well back from the coast. Evidenee of their high resistance
to disturbanee by elearing, burning and eompetition from intro-
duced weeds, may be seen along the sides of the railway tracks
between Perth and Fremantle, where they are the most eommon
remnant of the native plants. At no place have Blaekboys been
found in habitats exposed to salt pruning by the wind, on shifting
sands, or in the coastal complex of Acacia rostellifera and Olearia
dominated serubs, These latter serubs, often on stable soils, are a
charaeteristie faecies of the present vegetation on Rottnest. It
seems reasonable to infer that laek of proteetion from exposure
to salt pruning by the wind has eaused the extinetion of Blaekboys
on Rottnest Island. Whether or not they were proteeted in 5,000
B.C. by woodlands or distanee from the sea will be diseussed later.

The only other plant maerofossil from Rottnest Island is a
speeimen of Callitris wood from the Rottnest shell beds. This speei-
men, shown to the author for identifieation, was found by Messrs.
C. W. Hassell and E. S. W, Kneebone during their investigations
on the geology of the island. Radioearbon dates from these beds
show that its age is 3,950 #+= 130 years B.P., thus showing that
Callitris has been on the island sinee at least 2,000 B.C. Abundant
fossil pollen in the swamp sediments shows that Callitris has been

Fig. 1.—Fossil Blackboy (Xanthorrhoea sp.), 7,090 === 115 years old.

Note the eoneentrie rings of the leaf sears around the domed apex.

This Blaekboy was growing at Rottnest only a few hundred years

before rising sea level isolated the area as an island, Diameter of
stem, approx. 6 inches.
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on the island since then, and its recent near cxtinction has been
due to the heavy cutting of the trec for timber.

Fossil pollen, preserved in the swamp pcats and calcareous
gyttja scdiments, shows thc continuity of change in the floristic
composition of the vegetation on Rottnest, probably since 2,000 or
3,000 B.C. The origin of thc pollen preserved in these sediments
must first be understood hefore interpreting changes in the pollen
record. Did the pollen come from plants growing on Rottnest or
from windborne pollen carricd from plants on the mainland? To
solve this problem, atmospheric pollen was collected at the Rottnest
recsearch station and eompared with atmospheric pollen eollected
on the mainland, and with fossil pollen from Lake Serpcntine and
Lighthousce swamp on Rottnest Island. Table I contains an analysis
of the relative proportions of the different pollen sporomorphs.

TABLE L—RELATIVE PROPORTION OF POLLEN SPOROMORPHS

OCCURRING IN THE AIR ON ROTTNEST; IN THE AIR ON THE ADJA-

CENT MAINLAND; AND IN THE FOSSIL STATE IN THE SWAMP
SEDIMENTS OF SERPENTINE LAKE AND LIGHTHOUSE SWAMP.

Pollen Atmospheric Pollen Fossil Pollen
Sporomorph Mainland Rottnest Rottnest
Yo Y% %
Grass .o oo 24 69 1
Callitris . 2 7 15
Pinus . .. [ 26 5 —_—
Eucalyptus 9 4 3
Compositcac 3 3 6
Casuarina 5 3 2
Acacia .oui e i <1 2 —
Unknown .. . — 2 2
Cyperaeeac ... oo ... — 1 19
Restionaccae — 1 2
Adenanthos-Stirlingia <1 <1 <1
Liliaccae ... ... . . — <1 <1
Gyrostemon . .. — <1 —
Chenopodiaceac - <1 36
Melaleuca — <1 <1
Hatorhagus . <1 —
Dryandra-Banksia ... .. <1 <1 1
Euphorblaeeac — 5
Macrozamia ... — — 1
Agonis .. .. .. e 3 — 1
Rutaecae ... . .. ... — — <1
Juneaccae —_ — 4
Others ... . .. ... 25 — —_
Number of pollen grains counted 16,881 1,161 571

The pollen preserved in the swamps comes from two sources:
first from the atmospheric pollen rain and sccond from pollen
washed into the swamp. Where the relative frequency of the fossil
pollen is lower than the Rottnest atmospherie pollen, as occurs in
the grasses, we must assume cither that the grass pollen has been
destroyed in the sediments or that its abundance in the atmosphcre
is very recent. It is clear that grass pollen is preserved in the
swamp sediments and in the profile from Lighthousc swamp (Fig.
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2) is found only in the upper layers, thus indicating their reeent
prominenee in the vegetation.

Where the relative frequency shows no signifieant difference
between the fossil pollen and the atmospherie pollen it becomes
impossible to say whether or not the pollen has been derived from
plants on Rottnest Island or the mainland. Atmospherie pollen col-
leeted at Rottnest is derived from plants on Rottnest as well as on
the mainland.

Where the relative frequency of the fossil pollen is significantly
higher than that found in the atmospherie pollen, e.g., with the
Compositeae, Cyperaccae, Junecaceae, Chenopodiaceae, Euphorbi-
aceac and Macrozamia, then, to account for the very high numbers
in the sediments, plants from these families must have lived on the
island at the time of pollen deposition.

The pollen diagram (Fig. 2) shows the history of certain plants
over the last 4,000 or 5,000 years. From this rccord the following
factors are cvident:-—

1. Peat deposition began in these swamps when they held open
arcas of fresh water, a condition no longer found on the island.
These conditions are indicated by the planktonie freshwater alga,
Pediastrum, which flourished during this period of peat deposi-
tion, but later died out.

2. Juncus (probably J. marilimus) was also abundant during this
carly period but later died out. This species, except for a single
small stand near the Government House Lake, is now extinet.

3. The cucalypts show a gradual deerease throughout the sediment-
ary record. Their reeent introduetion to the island, however, has
increased the amount of atmospherie pollen at Rottnest and if
we subtract this amount at each level down the profile it is
apparent that the numbers of cuealypts on Rottnest, during the
early stages of swamp development, were little more than the
number there at the present time.

4. The Casuarinas on Rottnest reached their maximum develop-
ment during the middle of the record and then died out. They
have subsequently been re-introduced into the settlement area
by man.

5. The increase of Melaleuca {probably M. pubescens) on Rottnest
commenced during the later stages of the swamp history.

6. The expansion of the grasses scems to have been an even more
recent development.

7. The very high ineidence of chenopods in the profile is probably
due to water transport of the pollen into the swamp.

In spite of the widespread occurrcnee of Accecia on Rottnest
and the presence of its pollen in the atmosphere, no fossil pollen
was encountered in the Lighthouse swamp sediments. This anoma-
lous situation has Dbeen observed in a number of swamps on the
mainland, and has led the author to believe that Acacie pollen
hreaks down into its constituent nondeseript massulae in the sedi-
ments, and thus becomes unrecognisable.
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INDIRECT EVIDENCE

Indirect evidence of the past oceurrcnce of Casuarina on the
island is the presence of the trapdoor spider, Idiosoma sigillatum
Cambridge, on Rottnest. This species has a ‘‘coastal” distribution
on the mainland with a rcstricted association to Casuurina trecs.
On the other hand the closely rclated species, I. nigrum Main, is
sometimes associated with Casuarina but usually with Acacia
species such as Jam. Probably closc to cxtinction on Rottnest, only
a single male and female of I. sigillatum have been found running
on the surface (Drs. A. R, and B. ¥. Main, pers. comm.).

CHANGES IN THE ENVIRONMENT

The most important factor in the pre-history of the vegctation
was the isolation of Rottnest from the mainland by eustatic
change. Churchill (1959) showed that this event tock place between
4,000 and 5,000 B.C. and since then rising sea level has reduced the
arca to an island, 7 miles long by 3 miles wide. By 3,000 B.C. sea
level had risen to the same height as it is at present. That it con-
tinued to risc 10 feet higher, before falling to its present level, is
shown by the following radiocarbon dated evidence:—

A beach deposit behind: Pt. Peron 10 fcet above M.S.L.,
5,120 -+ 130 years B.P. (ca. 3,000 B.C.).

Marine shell beds at Rottnest Island 9 feet above M.S.L.,
3,950 + 130 ycars B.P. (ca. 2,000 B.C.) (Fairbridge ms., cited
by Hassell and Kneebone, 1959).

Ten foot sea platform in Victoria, 4,820 + 200 years B.P.
(ca. 3,000 B.C.) (Gill, 1955).
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Fig. 3.—Changes in sea level since 12,000 ycars B.C.; compiled from
data of Churchill; Fairbridge; Godwin, Suggate and Willis;
Schofield.
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Nine foot eustatic high in New Zealand (ea. 2,000 B.C.)
(Sehofield, 1960).

The change in sea level since 12,000 B.C. is shown in Fig. 3.
The marine shell beds at Rottnest indicate a marine transgression
to at least 9 feet above present sea level in 2,000 B.C. The reduc-
tion in the size of the island that followed its isolation from the
mainland, the consequent deterioration in rainfall on Rottnest, loss
of habitats and increased exposure to wind and salt, have led to
the extinetion of a Eucalyptus-Casuwarinag woodland, Xanthorrhoca,
Macrozamia, and possibly Banksiu and Agonis scrubs. The vegela-
tion was thus rcduced to elements of a coastal complex which, in
historical times, has been altered further by clearing, selective
cutting, firing, grazing and competition from introduced plants.
The influence of these faectors on the present vegetation of Rott-
nest Island has bcen discussed.
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FROM FIELD AND STUDY

A Record of the Ox-eye Herring, Megalops cyprinoides, in
Fresh Water in the Pilbara.—On August 23, 1956, my assistant
A. C. Heyndyk eollected a large fish, weighing 2 1b. 13 oz. and
measuring 420 mm. from ihc snout to the middle of the caudal

fork, in a small pool threc miles south of Woodstock homestead,
in the Pilbara district.

The speeimen was identified by Mr, I. S, R. Munro, of the
C.S.ILR.O. Marine Laboratory, Cronulla, N.SW, as the Ox-eye
Herring or Tarpon, Megalops cyprinoidcs, and the first reeord

known to him of its occurrence away from coastal or brackish
waters.

The pool was in the bed of the Yule River and had been isolated
since the river ran in carly March 1956. It was only some 10 ft. in
diameter and about 3 ft. deep at its deepest point at the time the
fish was eaught. The length of the watercourse, between the pool
and its mouth, west of Port Hedland, was in execess of 110 miles.
The fish was very active and shared the pool with a large number
of Spangled Perch, Thcrapon unicolor.

—E. H. M. EALEY, C.SIR.O., W.A. Regional Laboratory,
Nedlands, W.A.
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